Introduction
The spread of alien species throughout the world is a phenomenon which gathered momentum in colonial times as more trade routes opened up, and has proliferated in today's world of integrated economies and markets. 1 International trade has particularly facilitated the movement of alien species as has our ability to travel far more easily than ever before. 2 Having arrived in its new environment, a given alien species might lack the capacity to adapt and survive. Others may continue to exist with minimum impact on the ecosystem in question, and may indeed bring benefits to a given ecosystem. 3 However, some alien species become 'invasive' in that their introduction or spread presents a serious threat to the native wildlife and biodiversity generally. In Europe alone it is estimated that 10% of the 12000 alien species are invasive, 4 and it is believed that there has been an increase of 76% in the number of invasive alien species in this region since the 1970s. 5 The cost of invasions by invasive alien species ('IAS') in Europe has been estimated to be at least €12 million each year, whilst the total cost to date in Australia, Brazil, India, South Africa, United Kingdom and USA is thought to be in the region of US$ 300 billion. 6 The Parties to the 1992 Convention on Biological Diversity ('CBD') 7 have defined 'alien species' as 'a species, subspecies or lower taxon, introduced outside its natural past or present distribution; includes any part, gametes, seeds, eggs, or propagules of such species that might survive and subsequently reproduce'. 8 The word 'introduction' in this context is defined as 'the movement by human agency, indirect or direct, of an alien species outside of its natural range (past or present). This movement can be either within a country or between countries or areas beyond national jurisdiction'. 9 An organism which is therefore transported due to human action into an area beyond the species' natural distribution is defined as 'alien' in nature. But what of an invasive alien species? This is defined under the CBD regime as 'an alien species whose introduction and/or spread threaten biological diversity'. 10 A key distinction must therefore be made between an 'alien species' and an 'alien invasive species'. It is only the latter which threatens biodiversity and requires human intervention to halt its introduction and spread. 3 Pearce takes the view that certain alien species should be regarded as 'ecological saviours' due to their conservation value; F Pearce, 'No Trespassers?' The Independent (London, 14 April 2015) 31. In an interesting shift in perspective from the traditional approach to alien species, the same author has stipulated that he has "become convinced that alien species are part of the solution to nature's current crisis, rather than part of the problem"; F Pearce "Loving the Alien" (2015) After habitat destruction and fragmentation, the spread of IAS is believed to be the most pressing cause of biodiversity loss worldwide. 12 This chapter first seeks to address the means by which invasive alien species have spread globally before discussing the negative impact of such invasions. An introduction to the existing international and regional legal response to IAS will then be given before discussion turns to the recently adopted European Union ('EU') Regulation on the Prevention and Management of the Introduction and Spread of Invasive Alien Species (the 'Regulation'). 13 The latter is the foundation of the EU's new strategy on IAS and entered into force on 1 January 2015. The chapter's key focus is to provide an analysis of the adequacy of the Regulation by primarily addressing the extent to which it operates in line with key international guidance provided by the CBD.
The Spread of Invasive Alien Species
Alien species can be introduced by humans either intentionally or unintentionally.
Intentional Introduction
The numerous reasons as to why humans have seen fit to introduce alien species include the following: to develop commercial forestry; to promote commercial or sport fishing; to facilitate the pet trade; to develop fur farming; to provide a biological control in agriculture; for ornamental reasons; and with a view to breeding specimens in captivity for scientific or commercial reasons.
14 Indeed, many such introductions have proved advantageous to society as a whole. However, some of these alien introductions have proved far from positive in that the species in question has become invasive. The cane toad provides a notorious example of an alien species intentionally introduced for pest control, but which has impacted beyond the target species to become a major predator of a range of other native species. 15 Naturally occurring in Central America and the tropical regions of South America, cane toads (rhinella marina) were introduced into North Queensland (Australia) from Hawaii in the mid-1930s as a biological control to reduce the damage to sugar cane occasioned by scarab beetles. 16 This large and resilient toad has now spread rapidly throughout Northeastern Australia. Shine has noted that they 'eat a wide variety of prey, have greater fecundity than native anurans, and develop rapidly in tropical regions' 17 and, as such, 'colonizing cane toads attain very high densities'. thought additionally to have had a negative impact on the latter. 21 The Australian Government has recognised the ongoing threat posed by the cane toad to Australian wildlife and noted that 'the range of cane toads has expanded through Australia's northern landscape and they are now moving westward at an estimated 40 to 60 km per year.' 22 
Unintentional Introduction
Increased trade and tourism has facilitated the unintentional transportation of alien species across the world. Alien species can, for example, attach to the hulls of ships and be transported vast distances before being introduced into a new environment. 23 Border and quarantine requirements have often been needed to ensure that those alien species hidden within consignments of traded products are detected in time. 24 Moreover, it is estimated that around 650 million tourists cross international boundaries each year and in doing so can inadvertently introduce infectious agents that are harmful to humans or to agricultural production. 25 New infrastructure projects can also facilitate and reinforce the introduction of alien species. The Suez Canal, for example, was opened for traffic in 1869 and has since allowed the migration of more than three hundred tropical species to the Mediterranean 'causing major changes to composition and structure of native flora and flora.' 26 The inadvertent inclusion of alien species in vessels' ballast water can additionally lead to the spread of alien marine organisms. Ballast water is commonly utilized to stabilize ships and is eventually discharged, often into a new environment. The Global Ballast Water Management Programme (established by the GEF, UNDP and the IMO) has noted that the potential for species transfer is compounded by the fact that almost all marine species have planktonic stages in their life-cycle, which may be small enough to pass through a ship's ballast water intake ports and pumps. This means that species with adult stages that are large or attached to the seabed, may still be transported in ballast water.
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Numerous species of plankton dinoflagellates are believed to have been transported large distances by ballast water. 28 Such algae can be absorbed by shellfish, such as oysters and scallops, and then release toxins. The subsequent consumption of contaminated shellfish has led to paralysis and even mortality. 29 It is interesting to note that records of such poisonings had until the 1970s been very largely limited to the consumption of shellfish from European, North American and Japanese waters. 30 had not only spread further afield in the Northern Hemisphere (to include India, Thailand and the Philippines), but also throughout the Southern Hemisphere (such as Australia, South Africa, and New Zealand). 31 It is thought that the transportation of dinoflagellates within ballast water may well have been the reason for the increased geographical spread of such incidents. 
The Impact of Invasive Alien Species
The spread of invasive alien species can negatively impact upon biodiversity, ecosystem services, human health and economic activities.
33 Some examples will serve to provide informative illustrations.
Biodiversity
Adverse impact occasioned by IAS can take the form of competition to native species or the predation of such species, the transmission of disease or harm to native organisms, and the hybridisation of alien invasive species and native species. 34 Of the 395 species critically in danger of extinction in Europe in 2011, 110 were at risk due to the impact of invasive alien species. 35 The American mink (neovison vison) provides an example of an alien invasive species which out-competes a native species, the threatened European mink. 36 Originally introduced into Europe by fur farmers, the American mink has also proved to be a major predator of European water voles, and a number of birds that nest on the ground such as the common tern and the black-headed gull.
37
A further example of an IAS threatening biodiversity is afforded by the Chytrid fungus (batrachochytrium dendobatidis) which has transmitted a lethal disease known as chytridiomycosis to approximately 500 amphibians in around 40 countries. 38 The disease reduces the ability of amphibians to respire through their skins resulting in heart attack, and also contributes to the thickening of their skins which can lead to suffocation. A final illustration is provided by the American Ruddy duck (oxyura jamaicensis) which was brought by wildfowl collectors to the UK in the 1940s. Either released from captivity or having otherwise escaped, the Ruddy duck has threatened the existence of the closely related Whiteheaded duck (oxyura leucocephala) through hybridisation in the UK and continental Europe. 
Ecosystem services
The contribution of ecosystems to human interests can be significantly affected by the introduction and spread of IAS. They can, for example, modify the quality of soil or prove to be a hindrance to crop pollination. The Spanish slug (arion vulgaris), which finds food not only in vegetable gardens but also in agricultural fields growing maize, rape and sunflowers, 40 is a good example. It is believed that these slugs were unintentionally introduced into much of Europe by contaminated soil and also as stowaways in gardening equipment. 41 Each slug can produce 400 eggs and the species is thought to have been responsible for a 50% reduction in yield in Norwegian strawberry fields. 42 The pontic rhododendron (rhododendron ponticum) also provides an illustration of the negative impact of a species on ecosystem services in that it shades out plants that grow beneath it, and its leaves host poisonous chemicals which reduce the ability of vegetation around the plant to survive. 43 Introduced in the UK around 250 years ago as an ornamental plant, it also acts as a host for the Sudden Oak Death disease thereby impacting on woodland ecosystems as well as timber production. 44 
Human health
Invasive alien species can also have a negative effect on human health. For example, the common ragweed (ambrosia artemisiifolia), which is native to North America, has spread throughout Europe in the last 25 years having been introduced as a contaminant in agricultural products and construction materials. 45 Its pollen is known to induce hay fever and rhinoconjunctivitis, and the plant itself contains oils that act as a skin irritant. 46 Additionally, the giant hogweed (heracleum mantegazzianum) negatively impacts not only on native plants by reducing the amount of light they receive, but also on human health by causing a burning effect on contact with skin potentially causing serious skin lesions. 
Economic activities
The coypu (myocastor coypus) was introduced to various parts of the world from South America during the course of the last century, and has subsequently escaped from fur farms. The rodent is known for its burrowing activities which have had a major impact on man-made infrastructures such as dykes, levees and riverbanks. 48 In the period 1995-2000 the rodent damaged riverbanks in Italy at a cost of more than EUR 10 million even though an eradication programme had removed more than 200,000 from the environment. 49 Moreover, rose-ringed parakeets (psittacula krameri), which have often escaped from aviaries, are known to impact on agricultural activities in India and Pakistan by eating cereals, pulses and oil seeds. They have also damaged plantations in Australia by stripping bark thereby causing the death of affected trees. 50 A final example is provided by the Japanese Knotweed (fallopia japonica) which can damage buildings and negatively impact on biodiversity. Found to be present across 10 acres of the London Olympic games site, it was finally eradicated but only at a cost of £70 million. 53 Particularly significant bearing in mind its global importance is the CBD, Article 8(h) of which places an obligation on Parties to 'prevent the introduction of, control or eradicate those alien species which threaten ecosystems, habitats and species.' The EU itself and all its 28 Member States are party to the CBD and are therefore legally bound by this provision. 54 Providing 'a comprehensive, global approach to the protection of Earth's biodiversity previously lacking in international law ', 55 the CBD regime regards IAS as a cross-cutting issue relevant to the entirety of the CBD's work. The tenth meeting of the CBD's Conference of the Parties in 2010 adopted an updated Strategic Plan for Biodiversity for the period 2011-2020. The plan includes the 'Aichi Biodiversity Targets' which incorporates a goal that 'by 2020, invasive alien species and pathways are identified and prioritized, priority species are controlled or eradicated, and measures are in place to manage pathways to prevent their introduction and establishment.' 56 But how might this ambitious objective be achieved? Key internationally-respected 'soft law' guidance has been provided under the auspices of the CBD in the form of fifteen 'Guiding Principles for the Prevention, Introduction and Mitigation of Impacts of Alien Species that Threaten Ecosystems, Habitats or Species' (hereinafter 'CBD Guiding Principles'). The latter were adopted at the ) 39 ILM 1027 which stipulates that the 'development, handling, transport, use, transfer and release of any living modified organisms are undertaken in a manner that prevents or reduces the risks to biological diversity, taking into account risks to humans' (Article 2); and the 1997 Convention on the Law of the Non-navigational uses of International Watercourses (1997) 36 ILM 719 which notes that States 'shall take all measures necessary to prevent the introduction of species, alien or new, into an international watercourse which may have effects detrimental to the ecosystem of the watercourse resulting in significant harm to other watercourse states' (Article 22). 53 See, for example, the 1995 FAO Code of Conduct for Responsible Fisheries which notes that 'States should, in order to minimize risks of disease transfer and other adverse effects on wild and cultured stocks, encourage adoption of appropriate practices in the genetic improvement of broodstocks, the introduction of non-native species, and in the production, sale and transport of eggs, larvae or fry, broodstock or other live materials' (para. 57 and are designed to provide a structure within which governments and organizations can develop effective strategies to reduce the spread and impact of IAS. The fifteen non-binding principles are therefore essential goals to be achieved and have set an important benchmark against which relevant strategies can be assessed. Action within regional legal regimes has also been endorsed and promoted. 58 Activity under the 1979 Convention on the Conservation of European Wildlife and Natural Habitats (the 'Bern Convention') has arguably proved to be the most significant in this regard. Article 11(2)b of the Bern Convention obliges Parties to 'strictly control the introduction of non-native species' and the EU and its Member States are bound by this provision. 59 An IAS Experts' Group has been established by the Parties to the treaty and first met in 1993. This group played an essential part in the preparation of a key IAS-related recommendation which was adopted in 2003 by the Standing Committee; the 'European Strategy on Invasive Alien Species' is designed to foster greater cooperation in this area as well as the adoption of effective national policies and legislation. 60 This strategy was, of course, introduced one year after the adoption of the CBD's Guiding Principles and sought to facilitate the latter's implementation.
The Bern Convention's IAS Expert Group has also engaged in other IAS-related activity including analysis of national measures taken by Parties, the drafting of codes of conduct on IAS as well as guidelines on eradication, and also the identification of those sensitive habitats (including islands) particularly susceptible to invasion. Moreover, the Bern Convention's Standing Committee has deliberated over the spread of a variety of IAS within its 'case file' monitoring system and has subsequently adopted specific recommendations relating to the protection of particular species, 61 as well as those relating to the eradication or control of IAS.
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Standing Committee recommendations have additionally endorsed a range of relevant technical codes of conduct, 63 and numerous IAS-related reports have been produced. 64 At the EU level, whilst the control of some IAS had been addressed or was capable of being addressed under existing binding measures, 65 a comprehensive system specifically designed to regulate IAS was lacking. Moreover, national responses by EU Member States to the spread of IAS had been criticised; a 2006 review of frameworks in 27 countries (now all EU Member States) came to the conclusion that 'although most Member States have some regulations in place relating to IAS… the fragmented measures in place are unlikely to make a substantial contribution to lowering the risks posed by IAS to European ecosystems.' 66 A 2011 study further concluded that 'some Member States are more advanced than others in their initiatives to tackle IAS, and approaches to the IAS issue differ.' 67 There was additionally evidence that action taken by Member States was often simply reactive to IAS detection rather than preventive.
68 A more comprehensive and co-ordinated cross-border response was therefore required and the EU's 2020 Biodiversity Strategy adopted in May 2011 noted that the European Commission ('Commission') would 'fill policy gaps in combating IAS by developing a dedicated legislative instrument by 2012.' 69 In fact the Commission's proposal saw the light of day in September 2013, 70 and the Regulation was finally adopted on 22 nd October 2014.
The EU Regulation's definitions of 'alien species', 'introduction', and 'invasive alien species' are broadly in line with those used by the CBD. However, particular types of IAS are in fact excluded from the remit of the measure due to the fact that other EU measures have already introduced applicable control regimes. 71 Moreover, the Regulation makes an exceptionsimilar to that now endorsed under the Bern Convention -in that it excludes species moving outside their natural range in response to 'changing ecological conditions and climate change.' 72 This particular exception seeks to clarify a concern that such species might CBD's definition of IAS had taken into account climate change in noting concern that 'native species moving to neighbouring areas may be considered alien due to the fact that climate change is the result of human action and otherwise be regarded as invasive in nature having indeed moved as a consequence of human action into a new habitat outside their natural range -the climate change phenomenon is, of course, in part the consequence of human activity. This exclusion of such species from regulation can be justified by the fact that such species have no alternative but to move from their original habitats due to climatic changes. In effect, the species in question may have nowhere else to go, whilst, by contrast, the IAS subject to the Regulation have no such difficulties surviving within their own original natural range.
The Regulation envisages the establishment of a list ('the List') which will note those IAS for which concerted action at the EU level is required. The List is to be updated over time by either adding to it or by removing certain species that no longer fulfil the Regulation's criteria for listing. Species will be listed, and hence become 'IAS of Union Concern', if they inter alia are likely to have significant adverse impact on biodiversity or the related ecosystem services, and may also have an adverse impact on human health or the economy. When adopting the List or adding to it, the Commission will apply the applicable criteria for listing 'with due consideration to implementation costs for Member States, the cost of inaction, the costeffectiveness and the socio-economic aspects.' 73 A scientific forum will provide the Commission with advice on scientific questions particularly those relating to the listing process and the application of any emergency measures. 74 An IAS is to be listed only following a risk assessment which will provide an analysis of the risks involved with the introduction of the species in question. This assessment is to be carried out in accordance with common criteria, thereby ensuring a uniformity of approach which was generally lacking across the Member States prior to the Regulation. In line with the principle of subsidiarity, the risk assessment must inter alia demonstrate that 'concerted action at Union level is required to prevent their introduction, establishment or spread'. 75 A committee of experts will assist the Commission by evaluating the risk assessments.
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If listed, the IAS in question becomes subject to an import restriction in that the species cannot be intentionally brought into the EU. 77 Other restrictions include the fact that the listed species cannot be intentionally kept, bred, or transported to, from or within the EU. 78 Neither can the listed species be placed on the market, allowed to reproduce, grow or be cultivated or released into the environment. 79 Additionally, Member States must take steps to prevent the unintentional introduction of listed species. 80 The Regulation also inter alia establishes a surveillance system to detect IAS, 81 allows emergency action to be taken in specific circumstances, and places obligations on Member States to introduce appropriate preventive, eradication and management measures. 82 that such species may be unnecessarily controlled' and recommended that the term 'alien species' be interpreted as not including native species naturally extending their range in response to climate change'. 73 Article 4(6). The List will be adopted by means of an implementing act. The draft List is to be examined by a committee composed of representatives of Member States; see Article 27. The List will be adopted only if the committee delivers a positive opinion on the draft List in accordance with the examination procedure noted in 
Analysing the Regulation in the light of CBD Guiding Principles

Precautionary approach -Guiding Principle 1
The first CBD Guiding Principle notes that:
[g]iven the unpredictability of the pathways and impacts on biological diversity of invasive alien species, efforts to identify and prevent unintentional introductions as well as decisions concerning intentional introductions should be based on the precautionary approach, in particular with reference to risk analysis.
Furthermore, the precautionary approach is defined as 'that set forth in principle 15 of the 1992 Rio Declaration 83 … and in the preamble of the [CBD]'. 84 Additionally, a precautionary approach should be applied in giving consideration to 'eradication, containment and control measures in relation to alien species that have become established. Lack of scientific certainty about the various implications of an invasion should not be used as a reason for postponing or failing to take appropriate eradication, containment and control measures.' 85 In similar vein, Parties to the Bern Convention have acknowledged that the: potential impact of a new alien species can only be predicted with a high degree of uncertainty. Unknown variables include the likelihood that an organism will survive transport to, establish and spread in a given location and the possible time lag before an introduced species shows invasive characteristics. For these reasons, precaution is particularly relevant to alien species issues. Precaution with regard to IAS has been described as 'guilty until proven innocent '. 86 In effect, the CBD's first Guiding Principle indicates that the identification and prevention of unintentional introductions, decisions concerning intentional introductions and consideration of mitigation measures should be based on the precautionary approach, an approach also expressly endorsed by the Bern Convention's 'European Strategy on Invasive Alien Species.' 87 Express reference to the need for such a precautionary approach regarding invasive alien species in the Regulation is, however, limited to one instance in its operative provisions and another in the measure's preambular recitals. In relation to the former, Article 8(1) allows some restrictions placed on intentionally introduced IAS of Union Concern to be lifted to carry out research or ex situ conservation pursuant to a permit issued by a Member State. Moreover, where the use of products obtained from IAS of Union Concern 'is unavoidable to advance human health' a permit issued by a Member State can also allow for the scientific production and subsequent medicinal use of such products. In relation to the possible withdrawal of such a permit, Article 8(5) then proceeds to note that Member States 'shall empower their relevant competent authority to withdraw the permit at any point in time, temporarily or permanently, if unforeseen events with an adverse 83 Principle 15 of the Rio Declaration notes that '[w[here there are threats of serious or irreversible damage, lack of full scientific evidence shall not be used as a reason for postponing cost-effective measures to prevent environmental degradation.' 84 The preamble to the CBD notes 'that where there is a threat of significant reduction or loss of biological diversity, lack of full scientific certainty should not be used as a reason for postponing measures to avoid or minimize such a threat.' 85 The CBD Guiding Principle 12 further notes that 'mitigation measures should take place in the earliest possible stage of invasion, on the basis of the precautionary approach. This, therefore, is a very limited circumstance in which the text of the Regulation expressly provides for a precautionary approach to be taken and would in itself fall a long way short of complying with the CBD guidance.
However, the Regulation's recitals (rather than text) do make reference to the precautionary principle in relation to the need for emergency measures in certain circumstances noting that 'Union level emergency measures would equip the Union with a mechanism to act swiftly in case of presence or imminent danger of a new invasive species in accordance with the precautionary principle'. 88 As such, under Article 10(4) of the Regulation the Commission enjoys the ability to adopt emergency measures for the Union as a whole when it receives notification from a Member State or has other evidence of the presence or imminent introduction of an IAS not as yet included on the list of IAS of Union Concern, but which is deemed likely by the Member State concerned and the Commission to meet the criteria for listing 'on the basis of preliminary scientific evidence'. The notifying Member State can also take emergency measures in such circumstances which must be repealed or amended if the Commission adopts EU-wide emergency measures. 89 Conclusive scientific evidence is not therefore required to introduce emergency measures and the latter could as a result potentially be introduced in accordance with a precautionary approach in these limited circumstances relating to an IAS not as yet on the List. However, emergency measures cannot last indefinitely. The provisions of Article 10(3) oblige the Member State in question to carry out a risk assessment within two years of the introduction of its emergency measures, and then place the onus on the Commission to determine whether or not the species is to be formally listed taking into account the results of the assessment. If it is not subsequently included in the List, emergency measures would be withdrawn.
The decision to list or not to list a given species is the critical element of the regime established by the Regulation -only if the species is listed will the full general restrictions and control measures established by the Regulation apply. The crucial question must therefore be asked as to whether the criteria to be applied in the listing process are in line with the precautionary approach advocated by CBD guidance? The initial draft List of IAS of Union Concern is to be drawn up by the Commission within a year of the Regulation's entry into force. The draft list must therefore be compiled by the end of 2015. However, at no stage in the process established by the Regulation is a precautionary approach expressly endorsed in relation to the drafting and adoption of that List. This is surprising given the importance of the precautionary approach in CBD guidance in relation to the making of decisions on IAS. In the absence of express provision for a precautionary approach, the following three arguments might however be made that such an approach could nonetheless be applied by the Commission. By contrast, a fourth and final line of reasoning contends that it will be very unlikely such an approach will in practice be utilised in the listing process.
6.1.1 Interpretation of 'available scientific evidence'
The criteria for listing stipulated in Article 4(3) 90 inter alia note the need for a finding that the IAS in question is alien to the Union, capable of establishing a viable population and spreading in one biogeographical region shared by more than two Member States or one marine subregion. In addition, the species would be deemed 'likely to have significant adverse effects on biodiversity or the related ecosystem services' as well as a possible adverse impact on human health or the economy. All such findings must be 'based on available scientific evidence' (emphasis added). The required risk assessment must also be carried out with regard inter alia to the need for 'an assessment of the potential future impacts having regard to available scientific evidence' (emphasis added). 91 There is therefore no reference in these conditions to the need for, say, robust or conclusive or comprehensive scientific evidence, but consistently only to available scientific evidence. It might therefore be argued, albeit very tentatively, that the adoption of a precautionary approach in the listing of invasive alien species would implicitly be appropriate and in line with Principle 15 Rio Declaration which notes that '[w[here there are threats of serious or irreversible damage, lack of full scientific evidence shall not be used as a reason for postponing cost-effective measures to prevent environmental degradation.' However this argument would be much stronger if the text had also explicitly referred to the fact that findings should be based on the available scientific evidence even where that falls short of being conclusive. Alternatively, the condition might have been expressed in terms of requirement for 'preliminary scientific evidence' as is required for the introduction of emergency measures. No such references are in fact present in the Regulation with regard to the listing process.
Provisions of the Treaty on the Functioning of the European Union (TFEU)
Article 191(1) TFEU notes that Union policy on the environment shall contribute to the pursuit of environmental protection and preservation, as well as to the protection of human health. Furthermore, Article 191(2) TFEU indicates that the Union's environmental policy is 'based on the precautionary principle'. Bearing these two treaty provisions in mind in the specific context of protecting human health, the European Court of Justice (ECJ) in Gowan Comercio Internacional e Servicos indicated that:
[i]t follows from the precautionary principle that, where there is uncertainty as to the existence or extent of risks to the health of consumers, the institutions may take protective measures without having to wait until the reality and the seriousness of those risks become fully apparent' [emphasis added].
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(a) They are found, based on available scientific evidence, to be alien to the territory of the Union excluding the outermost regions; (b) They are found, based on available scientific evidence, to be capable of establishing a viable population and spreading in the environment under current and in foreseeable climate conditions in one biogeographical region shared by more than two Member States of one marine subregion excluding their outermost regions; (c) They are, based on available scientific evidence, likely to have significant adverse impacts on biodiversity or the related ecosystem services, and may also have an adverse impact on human health or the economy; (d) It is demonstrated by a risk assessment performed pursuant to Article 5(1) that action at Union level is required to prevent their introduction, establishment and spread; (e) It is likely that the inclusion in the list will effectively prevent, mitigate or mitigate their adverse impact. here it proves to be impossible to determine with certainty the existence or extent of the alleged risk because of the insufficiency, inconclusiveness or imprecision of the results of studies conducted, but the likelihood of real harm to public health persists should the risk materialise, the precautionary principle justifies the adoption of restrictive measures, provided they are non-discriminatory and objective'; para. 76.
By analogy, it is submitted that the Commission would also be in a position to add an IAS to the List where there is uncertainty as to the existence of or extent of risk to either the environment or human health posed by the species in question. If one accepts this argument, a precautionary approach could therefore be utilised by the Commission in making any decisions on the listing of IAS. However, the Commission would not be obliged to adopt such an approach.
Risk assessment methodology
It has already been noted that Article 4(3) stipulates the need for a risk assessment in the listing process and that this risk assessment must demonstrate that 'concerted action at Union level is required to prevent their introduction, establishment or spread'. Article 5(1) of the Regulation notes that a risk assessment is to have regard to certain elements which inter alia include the range of the species, its reproduction and spread patterns, any potential pathways of introduction, the risks of introduction, a projection as to likely future distribution, and the potential costs of damage. Furthermore, the European Commission is empowered to adopt by means of delegated legislation a detailed description of the application of these factors. 93 This description is to include the methodology to be applied in risk assessments. In the absence of an express endorsement of the precautionary approach in the listing criteria set out in the Regulation, the methodology endorsed by the Commission in this respect will be of much importance as it could potentially endorse the taking of a precautionary approach. However, this eventuality is improbable when one bears in mind that, although the precautionary principle is specifically mentioned in the particular situations already highlighted, such an approach is not expressly endorsed by the Regulation itself in relation to the listing process.
Application of World Trade Organisation (WTO) rules
It is submitted that it is unlikely that the Commission would opt to pursue any of the three abovementioned avenues which would arguably have allowed it to apply the precautionary approach to the listing process. The key reason for this submission is that the EU and all its Member States are members of the WTO and therefore bound by its trade rules. Those rules as they relate to the protection of human, animal or plant life or health from particular identified risks (such as pests and diseases) are to be found in the 1995 WTO Agreement on Sanitary and Phytosanitary Measures ('SPS Agreement'). Trade is, of course, a key pathway for the introduction into the EU of IAS. It will be recalled that once listed under the Regulation, border and transportation controls must inter alia be applied to ensure that the IAS of Union Concern are not intentionally or unintentionally brought into the EU. The SPS Agreement potentially applies to such regulatory measures and aims to ensure that their application is not an arbitrary or unjustified restriction on trade. The relevant articles of the SPS Agreement in this context are Articles 2.2 and 5.1, and 5.7. Article 2.2 provides that Members shall ensure that any sanitary or phytosanitary measure is applied only to the extent necessary to protect human, animal or plant life or health, is based on scientific principles and is not maintained without sufficient scientific evidence, except as provided for in paragraph 7 of Article 5 (emphasis added).
By virtue of Article 5.1 any sanitary or phytosanitary measure must also be based on a risk assessment of the threat to human, animal or plant life or health, as is indeed similarly required under the Regulation. 94 As a general rule, therefore, any measure introduced for sanitary or 93 95 The need for such evidence would seemingly raise a significant question mark over whether a precautionary approach could be applied in relation to the introduction of an import restriction and still be in line with the provisions of Article 2.2.
However, could a precautionary approach be adopted in these circumstances under another provision of the SPS Agreement? Article 5.7 encouragingly notes that:
In cases where relevant scientific evidence is insufficient, a Member may provisionally adopt sanitary or phytosanitary measures on the basis of available pertinent information, including that from the relevant international organizations as well as from sanitary or phytosanitary measures applied by other Members. In such circumstances, Members shall seek to obtain the additional information necessary for a more objective assessment of risk and review the sanitary or phytosanitary measure accordingly within a reasonable period of time (emphasis added).
The WTO's Appellate Body in US/ Canada -Continued Suspension referred to the application of Article 5.7 as a 'temporary "safety valve"' in situations where some evidence of risks exists but not enough to complete a full risk assessment, thus making it impossible to meet the rigorous standards set by Articles 2.2 and 5.1'. 96 In Japan -Agricultural Products II it was further made clear that the adoption and maintenance of any such provisional measure under Article 5.7 must comply with the following requirements:
(1) [be] imposed in respect of a situation where 'relevant scientific information is insufficient'; and (2) adopted 'on the basis of available pertinent information'. Pursuant to the second sentence of Article 5.7, such a provisional measure may not be maintained unless the Member which adopted the measure: (1) 'seek[s] to obtain the additional information necessary for a more objective assessment of risk'; and (2) 'review[s] the ... measure accordingly within a reasonable period of time '. 97 All four of these requirements must be met. 98 Moreover, the insufficiency of the scientific evidence must be such that an adequate risk assessment (as required by Article 5.1 of the SPS Agreement) is not possible. 99 Bearing this Article 5.7 jurisprudence in mind, the Regulation's provisions as they relate to emergency measures potentially appear to be in line with Article 5.7 SPS Agreement. The WTO's Appellate Body has indeed expressly acknowledged in ECHormones that '[t]he precautionary principle … finds reflection in Article 5.7 of the SPS Agreement'. 100 However, it should be noted that any emergency measure adopted under the Regulation would of course need to be reviewed later and that, once emergency measures have been applied, an active obligation is placed on the Commission and the Member State concerned to seek to obtain a sufficiency of information to enable a full risk assessment to be carried out.
The Appellate Body in EC -Hormones did nonetheless note that:
[A] Panel charged with determining, for instance, whether 'sufficient scientific evidence' exists to warrant the maintenance by a Member of a particular SPS measure may, of course, and should, bear in mind that responsible, representative governments commonly act from perspectives of prudence and precaution where risks of irreversible, e.g. life-terminating, damage to human health are concerned.
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However and importantly, the Appellate Body additionally stated that the precautionary principle 'has not been written into the SPS Agreement as a ground for justifying SPS measures that are otherwise inconsistent with the obligations of members set out in particular provisions of that Agreement.' 102 The Appellate Body's deliberations in this case has prompted two highly distinguished WTO legal experts to conclude that '[t]he practical effect … is to limit the relevance of the precautionary principle under the SPS Agreement to the situation covered by Article 5.7. The precautionary principle can thus not be relied upon to add flexibility to the scientific disciplines in Articles 2.2 and 5.1 of the SPS Agreement.' 103 In sum, the precautionary principle can legitimately apply under WTO rules to the introduction of emergency measures, but it is very doubtful indeed that it could otherwise be applied to justify a more permanent measure as the latter would very probably fail the test for 'sufficient' scientific evidence under the provisions of Article 2.2.To conclude, the Regulation is very arguably in line with both the CBD Guidance and the SPS Agreement in relation to the applicability of a precautionary approach to the introduction of emergency measures. However, no express mention is made to the application of such an approach to the listing of IAS of Union Concern. It is likely that a precautionary approach in the listing process will not take place as it is very arguably not allowed under the SPS Agreement to which the EU and its Member States are legally bound. It is submitted that the EU in adopting the approach to the listing of IAS of Union Concern in the Regulation has chosen to side with the general line endorsed by the 'hard law' SPS Agreement rather than the 'soft law' CBD guidance.
Three-stage hierarchical approach -Guiding Principle 2
The CBD guidelines advocate that priority should be given to preventing the introduction of IAS. Prevention is cost-effective and regarded as more 'environmentally desirable than measures taken following introduction and establishment of an invasive alien species.' 104 It is, of course, true that any action designed to prevent introduction will negate the need for the significant human and economic resources otherwise required to eradicate IAS once they have been released in to the environment. Prevention is therefore the first approach to be applied where possible. However, bearing in mind that such an approach will not always be sufficient, there must also be a system of 'early and rapid action … to prevent [the] establishment' of IAS that have already been introduced. 105 In this respect, the preference would be to eradicate the species as soon as possible. 106 It is, for example, believed that had the Zebra mussel (dreissena polymorpha) invasion of the Ebro Delta (Spain) been tackled earlier by means of eradication there would not now be a need for an ongoing effort costing more than 4 million Euro each year to limit the damage caused by the invasion and prevent the further spread of these alien mussels. 107 Early and rapid action to include detection and eradication is therefore the second approach to be applied in terms of hierarchy. Nonetheless, the CBD guidance also acknowledges that a programme of eradication is not always possible or that there may be a lack of resources to implement such an approach. As such, efforts should then be taken to contain the spread of the species, 108 and introduce long-term control measures. 109 Action to contain and control is therefore the third stage of the hierarchical approach endorsed by the Guiding Principles. To what extent does the Regulation endorse such a three-stage hierarchical approach?
Prevention -stage one
The preamble of the Regulation fully endorses the notion that priority should indeed be given to preventing the introduction of invasive alien species thereby halting IAS establishment from the outset; this preventive approach is also recognised as being both cost-effective and desirable from an environmental point of view in line with CBD guidance. 110 The application of a preventive approach, wherever possible, is indeed also generally endorsed in the text of the Regulation. Those aforementioned restrictions, for example, which are placed on IAS of Union Concern are in line with such a general approach.
111 Indeed, where derogations from such restrictions are allowed under Article 8 by way of permit to facilitate research, ex-situ conservation, or the development of medicinal products, tight conditions are to be applied to ensure the proper containment and surveillance of the species concerned thereby limiting the chances of escape or removal into the wider environment. Contingency measures -including eradication plans -in anticipation of possible escape are also required. 112 Two further provisions in the Regulation can also be said to be generally in line with the preventive approach: first, a Member State's ability to introduce its own emergency measures in relation to IAS not as yet on the List but with the potential to meet the criteria for such listing; 113 and, secondly, the obligation placed on Member States to perform an analysis of the pathways of unintentional introduction of IAS of Union Concern which should include an identification of those pathways of priority concern due to their potential for either introducing large numbers of species or species particularly damaging to the environment or public health.
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It is also of interest to note that the CBD guidance not only notes the need to take action to prevent the spread of IAS between States, but also within States. In this regard, the Regulation gives Member States the opportunity to establish their own national list of IAS of concern 107 1. Invasive alien species of Union concern shall not be intentionally: (a) brought into the territory of the Union, including transit under customs supervision; (b) kept, including in contained holding; (c) bred, including in contained holding; (d) transported to, from or within the Union, except for the transportation of species to facilities in the context of eradication; (e) placed on the market; (f) used or exchanged; (g) permitted to reproduce, grown or cultivated, including in contained holding; or (h) released into the environment. 2. Member States shall take all necessary steps to prevent the unintentional introduction or spread, including, where applicable, by gross negligence, of invasive alien species of Union concern.
('national list of invasive alien species of Member State concern'), and apply national restrictions that are compatible with the TFEU. 115 The ability to draw up such a national list and apply national restrictions is an acknowledgement of the fact that not all invasive species will necessarily require control at the EU level, but might need to be regulated within a given Member State. The hedgehog (erinaceus europaeus) is an example of such a species; although native to western and some parts of northern Europe (including mainland Scotland), it is nonnative and invasive on the isles of North Uist, South Uist and Benbecula which form part of Scotland's Western Isles. 116 The ability to create national lists of IAS is in line with the CBD's preventive approach.
The Regulation can nevertheless be criticised for widening the ability to derogate too far. By virtue of Article 9 Member States may 'in exceptional circumstances' allow permits to be given to establishments to carry out activities other than those provided for in Article 8 for reasons of 'compelling public interest, including those of a social or economic nature. ' 117 This significantly broadens the potential for derogations and was included as a consequence of negotiations between the European Parliament and the Council on the Commission's original proposal. Any such derogation would need to be vetted and approved by the Commission, 118 and, if approved, the latter can establish conditions to be included in any permit issued by a Member State. 119 These conditions may well include the need to contain the IAS in question in specified establishments to prevent escape or unlawful release. 120 Nonetheless, the provisions of Article 9 allow for the potential authorisation of certain commercial activities which would not otherwise be allowed. 
Early and rapid action: detection and eradication -stage 2
It will be recalled that the CBD Guiding Principles calls for a system of 'early and rapid action … to prevent [the] establishment' of IAS that have already been introduced, and that a preference is expressed to eradicate at the earliest opportunity. 122 In relation to the need for an early and rapid action the Regulation places a clear obligation on all Member States to establish a surveillance system within 18 months of the adoption of the List 123 which is to be 'sufficiently dynamic to detect rapidly the appearance … of any invasive alien species of Union Concern, whose presence was previously unknown'. 124 Moreover, once an IAS of Union Concern has been detected the Member State concerned must inform the Commission 'without delay' as well as other Member States, 125 and within three months of such notification 'apply eradication 115 Article 12(1). An 'Invasive alien species of Member State concern' is defined as 'an invasive alien species other than an invasive alien species of Union concern, for which a Member State considers on the basis of scientific evidence that the adverse impact of its release and spread, even where not fully ascertained, is of significance for its territory, or part of it, and requires action at the level of that Member State'; Article 3(4). 116 See 'Why hedgehogs are not welcome in the Hebrides'; <http://www.bbc.co.uk/nature/22093131> 117 Article 9(1) 118 Id. 119 Article 9(6) 120 Article 9(1) 121 Note should be made that the Regulation also includes certain transitional provisions for commercial stocks (Article 32). These inter alia include the ability of keepers of a commercial stock of specimens of IAS of Union Concern to sell such specimens for a period of one year after inclusion of the species in question on the List to non-commercial users. It is also of interest to note that, by virtue of Article 31, non-commercial owners of specimens of IAS on the List are allowed to keep them until they die if they are 'companion animals' as long as they are kept in contained holding and measures put in place to make sure reproduction and escape are not possible. 122 Principle 2(2)measures' 126 utilising methods which 'are effective in achieving the complete and permanent removal of the population'. 127 The Regulation therefore broadly complies with the CBD's Guiding Principles in this regard. An early response is duly recognised as being the most costeffective and efficient manner in which to tackle the spread of an invasive alien species.
Containment and control: management of established IAS of Union Concern -stage 3
It has already been noted that the Guiding Principles acknowledge that a programme of eradication is not always possible or that there may be a lack of resources to implement such an approach. In these circumstances steps should be taken to contain the spread of the species to within a given area and to ensure long-term control measures are in place. Reflecting the essence of this third stage of the hierarchical approach the Regulation does indeed specify that Member States must have effective management measures in place so that the impact of widely spread IAS of Union Concern are minimised within 18 months of an IAS being placed on the list; 128 such national measures will include not only eradication programmes but also steps aimed at the population control or containment of a given population. 129 The need to have in place such management measures is to be welcomed. However, although not out of line with CBD guidance, the time limit of 18 months within which such measures are to be put into place is less than ideal in facilitating the effective control of the species in question.
Ecosystem approach -Guiding Principle 3
This CBD Guiding Principle notes that '[m]easures to deal with invasive alien species should, as appropriate, be based on the ecosystem approach, as described in decision V/6 of the Conference of the Parties.' Decision V/6 describes such an approach as 'a strategy for the integrated management of land, water and living resources that promotes conservation and sustainable use in an equitable way.' 130 This ecosystem approach also focuses on the 'structure, processes, functions, and interactions among organisms and their environment', .131 and underlines the importance of the 'conservation of ecosystem structure and functioning, in order to maintain ecosystem services'.
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The Regulation's provisions relating to rapid eradication of IAS at an early stage of invasion could be said to be generally in line with this approach as methods of eradication should be used but 'with due regard to human health and the environment, especially non-targeted species and their habitats'.
133 Furthermore a Member State may in fact decide not to apply eradication measures at all if they 'have serious adverse impact on human health, the environment and other species.' Additionally, applicable management measures envisaged by the Regulation 'shall include actions applied to the receiving ecosystem aimed at increasing its resilience to current and future invasions', 134 and are to be applied in Member States so that the impact of IAS on biodiversity and related ecosystem services are minimised. 135 Another key principle of the ecosystem approach noted in CBD Decision V/6 is that 'ecosystem managers should consider the effects of their activities on adjacent and other ecosystems'. The impact of management measures by a given ecosystem manager aimed at the eradication, population control or containment of invasive alien species can clearly have a negative effect on adjacent or other ecosystems. Such ecosystems may span territorial boundaries and it is therefore of interest to note that the Regulation seeks to foster consultation and cooperation between Member States by, for example, applying jointly agreed management measures where there is a risk that a given invasive alien species is likely to spread to another Member State.
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What of the need to restore a given ecosystem adversely affected by the spread of an IAS? CBD Decision V/6 acknowledges the need to not only conserve but also, where appropriate, restore ecological interactions and processes to preserve ecosystem structure and functioning. This could be said to be in line with the obligation placed on Member States in the Regulation to take 'appropriate restoration measures to assist the recovery of an ecosystem which has been degraded, damaged, or destroyed' by IAS of Union Concern. 137 It is of interest to note, however, that the final text of the Regulation following European Parliament and Council discussion introduced a proviso that such restorative measures would not be required when a cost-benefit analysis indicated that 'the costs of those measures will be high and disproportionate to the benefits of restoration'. 138 This represents a significant watering down of the obligation to take restorative action as one would anticipate that restoration costs in many instances may well be substantial, or that a given Member State will at least claim they are prohibitive when justifying a decision not to take restorative action.
The Role of States -Guiding Principle 4
Guidance from the CBD underlines that States:
'should recognize the risk that activities within their jurisdiction or control may pose to other States as a potential source of invasive alien species, and should take appropriate individual and cooperative actions to minimize that risk, including the provision of any available information on invasive behaviour or invasive potential of a species.' 139 Furthermore, an onus is placed on States to 'identify, as far as possible, species that could become invasive and make such information available to other States' with a view to minimizing the spread and impact of IAS.
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A number of the Regulation's provisions could be said to be in line with this approach. For example, the fact that a given Member State is allowed to take emergency measures if it is aware of the imminent introduction in its territory of an IAS which is not yet included on the List, but which it finds is likely to meet the criteria for listing.
141 Such emergency measures may include a ban on the transit to and from other EU States. In that respect, the Member State is endeavouring to reduce the risk posed to a neighbouring Member State. Any emergency measure imposed must also be made known to all other Member States together with accompanying evidence as to the risk involved.
142 A further example is provided by the fact that any Member State can submit to the Commission a request that an IAS be added to the List. 143 In so doing, they must provide certain information relevant to the case including a risk assessment and evidence that inter alia the IAS concerned is likely to have significant adverse impacts on biodiversity or related ecosystem services. As such they would indeed be identifying species which 'could become invasive' and would also ultimately be making information available to other States (via the Commission) in accordance with the CBD Guiding Principles.
Research and Monitoring -Guiding Principle 5
The Parties to the CBD have seen fit to endorse the need for research on and the monitoring of IAS 'to develop an adequate knowledge base to address the problem'. More particularly, research on an IAS should document '(a) the history and ecology of invasion (origin, pathways and time-period); (b) the biological characteristics of the invasive alien species; and (c) the associated impacts at the ecosystem, species and genetic level and also social and economic impacts, and how they change over time.' Apart from an obligation on Member States to carry out a 'comprehensive analysis of the pathways of unintentional introduction and spread of [IAS of Union Concern], at least, in their territory', 144 there is surprisingly no express obligation placed on Member States in the Regulation to carry out this type of general research. The Regulation is therefore deficient in this regard when compared to the CBD Guiding Principles. This is particularly disappointing as recognised IAS experts have recently concluded that 'managers lack appropriate risk assessment methods to prioritise invasion threats because few general models or "rules of thumb" exist on which to predict the occurrence and impacts of IAS', 145 and have indeed endorsed the need to 'target the R&D needed to increase confidence levels in risk assessment methods.'
146 The Regulation could have been improved by specifically highlighting the need for general research in a number of areas such as the ecology and biology of IAS, the susceptibility of European ecosystems to invasions, and the wideranging impact of IAS for society.
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As far as monitoring is concerned, the measure is more comprehensive. Reflecting the CBD guidance, the Regulation stipulates that 'surveillance systems offer the most appropriate means of early detection of new invasive species ', 148 and that such monitoring should include both targeted and general surveys. 149 More particularly, Member States are placed under an obligation to establish the surveillance system of IAS of Union Concern referred to earlier that records data on the occurrence of IAS (both new and already established species) within 18 months of the List being adopted. 150 This system is also to be utilised to monitor the effectiveness of any eradication, population control or containment programmes, 151 and to contribute to the early detection of IAS.
152 The obligation to monitor is encouraging especially as the majority of Member States had not established a monitoring system specifically to identify the presence of IAS prior to adoption of the Regulation. 153 In implementing their monitoring obligations, it is submitted that Member States must seek to target the most 143 Article 4(4) 144 potentially important points of entry (such as airports, train stations and ports), as well as other relevant locations (such as zoos and horticultural establishments). An effective surveillance system is made all the more important when one bears in mind that, once an IAS is within the EU's borders, there will be no border checks between Member States in line with the functioning of the internal market.
6.6 Education and public awareness -Guiding Principle 6
Stressing that 'raising the public's awareness of the invasive alien species is crucial to the successful management of invasive alien species', this Guiding Principle underlines the importance of promoting 'education and public awareness of the causes of invasion and the risks associated with the introduction of alien species.' Certainly a general lack of awareness of the problems caused by IAS creates a considerable impediment to addressing IAS spread. The Regulation acknowledges this and would seem to be in line with CBD guidance by, for example, placing Member States under an obligation to establish and implement action plans to address the key pathways of unintentional introduction of IAS of Union Concern into its territory; these plans will include measures designed to 'raise awareness'. 154 It is suggested that action to increase awareness of the causes and risks of IAS must seek to enlighten not only the general public, but go beyond the CBD guidance by also educating key decision-makers, NGOs, and particular organisations within, for example, the tourist, fisheries, transport, horticultural and agricultural industries. 155 Member States would do well to take notice of some existing programmes which have sought to raise awareness within a local population or target group. These include the 'Weedbuster' programme in Australia which encourages the public to take part in events in their local area to eradicate weeds (including invasive alien species), 156 and the AlterIAS ('ALTERnatives to Invasive Alien Species') project designed to improve awareness of IAS within the horticultural industry.
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CBD guidance additionally notes that raising awareness is particularly important when mitigation measures are required. At this point 'education and public-awareness-oriented programmes should be set in motion so as to engage local communities and appropriate sector groups in support of such measures.' In this respect, the Regulation stipulates that the public must be given an opportunity to participate in the drawing up of relevant action plans and in the establishment of management measures to address IAS of Union Concern, 158 thereby 'contributing to public awareness of environmental issues and support for the decisions taken.' 159 It is clear that some plans to eradicate IAS have failed through lack of support. Public opposition to the removal of, for example, the grey squirrel (sciurus carolinensis) in Italy, the hedgehog from the Western Isles, and of the population of coypu (myocastor coypus) from a lake in Sicily have marked the end of planned eradications. This aspect of the CBD guidance stipulates that States should introduce 'border controls and quarantine measures' for IAS that would ensure that intentional introductions are subject to appropriate authorization and also that unintentional introductions are minimized. More particularly in relation to intentional introductions, the Regulation specifies the need for structures to be put in place by 2 January 2016 to perform 'official controls' to prevent introduction. 161 Such controls comprise 'documentary, identity and, where necessary, physical checks'. 162 No further detail is provided as to the nature of the controls but presumably they could indeed include quarantine measures which is, of course, a type of 'physical check'. 163 With regard to unintentional introduction, the Regulation obliges Member States to include in their action plans on IAS pathways measures that 'ensure appropriate checks at the Union borders'. 164 The checks in question are to be made when goods commonly linked to the introduction of IAS are brought into the Union. 165 Checks are not however to be made when goods already within the Union pass between Member States. This is compliant with the notion of the free movement of goods within the EU's internal market, but is not however in line with the CBD guidance in that it fails to impose checks when goods pass through national borders between EU Member States.
Exchange of information -Guiding Principle 8
The need to share information on IAS is underlined in the CBD guidance:
States should assist in the development of an inventory and synthesis of relevant databases, including taxonomic and specimen databases, and the development of information systems and an interoperable distributed network of databases for compilation and dissemination of information on alien species for use in the context of any prevention, introduction, monitoring and mitigation activities.
In this context it is acknowledged that there are existing databases established which already provide invaluable information on Europe's IAS. Arguably the most significant is the European Alien Species Information Network (EASIN), which is a project set up by the European Commission's Joint Research Centre and provides free information on IAS (such as location, taxonomy and applicable pathways) from a variety of existing databases. 166 Several are national databases, resources which have been established by some -but not all -Member States. Prior to adoption of the Regulation, for example, no information could be found in relation to the establishment of joint information systems on IAS in nine Member States.
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The Regulation importantly stipulates that the Commission is to establish 'progressively' an information support system which within a year of the entry into force of the Regulation will include 'a data support mechanism interconnecting existing data systems [on IAS] paying particular attention to information on the [IAS of Union Concern]'. 168 Once an IAS of Union Concern has been detected the Member State concerned must inform the Commission and other Member States, 169 and apply eradication measures. 170 The information support system to be established by the Commission will from its infancy assist the Commission and Member States in the handling of Member State notifications of this nature. 171 Furthermore, the data support mechanism will within four years of entry into force of the Regulation be a system which allows information to be exchanged which 'may' include information on 'invasive alien species of Member State concern, pathways, risk assessment, management and eradication measures, when available.' 172 It is unfortunate that the provision in the Regulation only refers to the fact that such information may rather than must be included, but it is to be hoped that over a period of time an EU-wide system of information support will be established which will comply with CBD guidance.
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CBD guidance further stipulates that the dissemination of information gathered on IAS should be facilitated through the CBD's Clearing-House Mechanism (CHM). The latter seeks to provide easy access to knowledge and information relating to the aims of the CBD, including that relating to the control of IAS. Whilst the CHM is not specifically mentioned in the Regulation, Art 22(1) places Member States under an obligation to ensure close coordination with 'existing structures arising under … international agreements', and Article 25(2) stipulates that the information support mechanism established by the Regulation will connect with existing data systems on IAS. Although specific reference to the internationally important CHM in the Regulation might have been helpful, 174 it is fair to assume that such information will be made available to it bearing in mind the EU and its Member States already contribute to the CHM in relation to a variety of biodiversity-related issues. 175 6.9 Cooperation, including capacity-building -Guiding Principle 9
The Regulation is of course itself an example of cooperation between States to combat the spread of IAS of Union Concern. As such, the measure is certainly 'a cooperative effort between two or more countries' which according to the CBD guidance may be required in particular circumstances. The latter also places an emphasis on the sharing of information on IAS 'with a particular emphasis on cooperation among neighbouring countries, between trading partners, and among countries with similar ecosystems and histories of invasion. Particular attention should be paid where trading partners have similar environments'. 176 The sharing of information of this type is likely to form part of the information support system already discussed which is to be established by the Commission. Additionally, Member States are obliged by the Regulation to 'make every effort' to coordinate their efforts with other Member States particularly where the States in question share the same biogeographical and marine regions, borders and river basins. 177 Cooperation of this nature is essential as a given habitat or ecosystem may well straddle national boundaries thereby requiring effective coordination of preventive and/ or mitigation activity between those Member States concerned. A good example of existing cross-border cooperation to control an IAS is the Bern Convention's Action Plan for eradication of the Ruddy Duck in the Western Palaearctic 171 Article 25(2) 172 Article 25(3) 173 After all, much of this type of information is to be routinely gathered by Member States -for example, eradication measures applied at the national level are to be monitored by the Member State concerned and information as to their effectiveness given to the Commission and other Member States (Article 17(3) and (4). The sharing of this type of information either within the information support system of otherwise would be invaluable as it would shine a light on which particular eradication approach has proved effective and may thereby offer lessons to other Member States contemplating an eradication programme. 174 The more general wording could however be useful if the CBD mechanism were to change its name in the future. 175 Furthermore, Member States under the Regulation will 'endeavour' to cooperate with third countries to fulfil the Regulation's aims, 180 and also there is an obligation that 'based on best practices' the Commission and the Member States will 'develop guidelines and training programmes to facilitate the identification and detection of [IAS of Union Concern] and the performance of efficient and effective controls.' 181 In this way there will therefore be an opportunity to learn from Member States' experiences as to which controls are the more successful in preventing the intentional introduction of IAS of Union Concern.
Intentional introduction -Guiding Principle 10
The CBD Parties agreed that the intentional introduction of invasive or potentially invasive alien species should not take place without prior authorization, and that an 'appropriate risk analysis, which may include an environmental impact assessment, should be carried out as part of the evaluation process' before deciding whether to authorize the introduction. 182 The Regulation certainly requires official controls to be in place to prevent the intentional introduction of IAS of Union Concern into the EU without prior authorisation. 183 The EU measure also requires that a risk assessment is carried out and the results taken into account in making the decision whether or not to list a particular alien species. 184 The risk assessment includes the need to assess the adverse impact on biodiversity and related ecosystems, as well as on human health, safety and the economy.
However, the CBD Guiding Principles further stipulates that decisions concerning intentional introductions should be based on the precautionary approach, including within a risk analysis framework… . Where there is a threat of reduction or loss of biological diversity, lack of sufficient scientific certainty and knowledge regarding an alien species should not prevent a competent authority from taking a decision with regard to the intentional introduction of such alien species to prevent the spread and adverse impact of invasive alien species.
As previously noted, there is limited express reference to a need for such a precautionary approach in the Regulation. Certainly the Regulation fails to provide an express basis for the application of such an approach in carrying out risk assessments and, in this regard, the measure -as earlier indicated -would appear to be out of line with the CBD Guiding Principles.
Unintentional introductions -Guiding Principle 11
The CBD Guiding Principles note that States 'should have in place provisions to address unintentional introductions' which could include statutory and regulatory provisions as well as the formation or strengthening of relevant bodies. The Regulation for its part indicates that Member States 'shall take all necessary steps to prevent the unintentional introduction or spread of invasive species of Union Concern' 185 which could be said to be broadly in line with such CBD guidance as the highlighted words would allow for the application of numerous measures including those specifically identified in the CBD guidance. The Regulation's recitals more particularly note that measures could include both voluntary and mandatory measures.
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The Regulation interestingly and positively also provides an animal welfare consideration not included in the CBD guidance in that where animals are to be eradicated they should be 'spared any avoidable pain, distress or suffering.' 187 In this respect, best practices should be taken into account such as the 'Guiding Principles on Animal Welfare' developed by the World Organisation for Animal Health. 188 Adherence to such welfare issues may indeed increase the public's acceptance of eradication plans.
According to the CBD guidance, pathways of unintentional introductions need to be identified. The Regulation complies with this guidance as far as IAS of Union Concern are concerned in that it obliges Member States to undertake a thorough analysis of such pathways within 18 months of the adoption of the List and to identify those pathways to be regarded as priority ('priority pathways') due to the high volume of IAS introductions and the potential damage that is caused by such species.
189 Action plans are then to be drawn up at the national level in relation to the priority pathways describing the measures that will be adopted to address them.
190 These pathways will include measures that must be implemented, but can also include the adoption of codes of conduct or good practice. 191 The types of measures will, for example, include those seeking to raise awareness and others seeking to minimise the contamination of goods by IAS. 192 Recognition of the need to identify relevant pathways is an important step forward when one bears in mind that no information on any such identification process could be found in eleven Member States in 2011. 193 Arguably however the Regulation has not gone far enough in relation to the release of untreated ballast waters bearing in mind that '[a]t international and intra-EU levels, releases of untreated ballast water and hull fouling are by far the most significant vectors of unintentional introductions of alien species. 194 It will be recalled that action under the Regulation in relation to pathways can include both voluntary and mandatory measures and, in relation to the former, the recitals to the Regulation specifically make mention of the voluntary guidelines in the International Maritime Organisation's Guidelines for the Control and Management of Biofouling. 195 In relation to the latter, the recitals to the urges the Commission to take steps to encourage Member States to ratify it. 196 Bearing in mind the importance of this pathway, the argument for the introduction of mandatory, rather than simply voluntary, measures is strong. At the time of writing, whilst the 2004 treaty will surely enter into force shortly, 197 only seven EU Member States have ratified. 198 The EU may therefore need to adopt its own mandatory measures at a later date if further Member States fail to ratify the 2004 international treaty or there is evidence of a lack of adherence to the IMO's voluntary guidelines. 199 
Mitigation of impacts -Guiding Principle 12
This Guiding Principle stipulates that, once the presence of an IAS has been established, States should take steps -such as eradication, containment and control -to mitigate adverse impact. The need to mitigate the impact of IAS by such means is also stipulated in the Regulation. 200 What of the costs of taking mitigation measures? The Guiding Principles note that those responsible for the introduction of the IAS in question 'should bear the costs of control measures and biological diversity restoration where it is established that they failed to comply with the national laws and regulations.' 201 'Control measures' are not defined in the CBD's guidance but are referred to under a section relating to the 'mitigation of impacts'. It might therefore be argued that the Regulation in fact endorses the polluter-pays principle to a greater extent than the international guidance as the EU measure notes that Member States shall aim to recover not only mitigation and restoration costs, but also the costs of preventive measures. 202 within three months of this notification to apply eradication measures. 203 This can therefore be said to be in line with the application of an eradication programme in the early stages of an IAS invasion as noted in the CBD Guiding Principles. CBD guidance does however indicate that eradication should take place but only 'where it is feasible'. This is also acknowledged in the Regulation in that Member States may decide that eradication is inappropriate when either they are technically infeasible, or when the costs will be exceptionally high. 204 Similarly, eradication may be deemed to be inappropriate when suitable methods of eradication are unavailable, or would have a particularly adverse impact on human health, the environment or other species. 205 When eradication is not appropriate, both the CBD guidance and the Regulation acknowledge that appropriate containment or population control measures should be introduced.
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Some Conclusions
The regime established by the Regulation is certainly an important step forward in the establishment of a more comprehensive and co-ordinated approach to the problems posed by IAS in the EU. It is positive, for example, that the Regulation will introduce measures which will potentially regulate far more IAS than had previously been the case under EU law, and that it requires priority to be given to preventing the introduction of such species rather than merely allowing Member States to react to invasions once they have already taken place. The ecosystem approach is also generally endorsed and will inter alia require restorative action to be taken to assist the recovery of a damaged ecosystem, albeit when the costs of restorative action are not prohibitive. Additionally, the establishment of a surveillance system must be welcomed bearing in mind that most Member States did not have early-warning measures in place to detect and respond to invasions prior to the Regulation. 207 Whilst the Regulations' provisions might have been more demanding with regard to the release of ballast water, important obligations nonetheless now apply to the intentional introduction of IAS and to priority pathways of unintentional introduction. It is also encouraging that the polluter-pays principle is to be applied, that efforts are expected from Member States to raise public awareness, and that a scientific forum will provide the Commission with advice in the listing process as well as in the application of emergency measures. Furthermore, the measure establishes the need for risk assessment utilising common criteria which is important when one bears in mind that research had concluded that 'tools for assessing IAS risk are still relatively new and poorly developed' in EU Member States, and that there had previously been no common method of performing risk assessment. 208 There is therefore much to be applauded in the measure's content and the Regulation clearly seeks to complement the work of international and regional treaty regimes by introducing an approach which will also benefit from the unique enforcement machinery of the EU. Taking the form of a 'regulation', the measure is both binding in its entirety and directly applicable in all Member States. Too often international legal regimes lack the ability to apply the appropriate level of political and legal pressure to bring about effective implementation and compliance. By contrast, should a Member State fail to live up to its obligations under the Regulation, the Commission can opt to take legal action before the European Court of Justice ('ECJ') to enforce its provisions under Article 258 TFEU. If the ECJ finds that there has indeed
